EXPRESS MAIL NO: EV335609458US 



1 



SEQUENCE LISTING 

<110> Ema, Hideo 

Nakauchi, Hiromitsu 
Osawa, Mitsujiro 



<120> PROTEIN SUSTAINING UNDIFFERENTIATED STEM CELLS 



<130> 790086. 405USPC 

<140> US 10/507,343 
<141> 2002-03-11 



<150> PCT/JP02/02265 
<151> 2002-03-11 



<160> 27 



<170> Patentln Ver. 2.1 



<210> 1 

<211> 1140 

<212> DNA 

<213> Mus musculus 



<400> 1 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 
ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 
gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 
gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 
cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 
tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 
gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 
ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 
ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 
gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 
ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 
gg.tggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 
tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 
aaatgtattt gccctcctgg actcgaggga gagcagtgtg aactcagcaa atgcccccaa 840 
ccctgccgaa atggaggtaa atgcattggt aaaagcaagt gtaagtgccc gaaaggttac 900 
caaggagacc tgtgctctaa gcccgtctgc gagcctggct gtggtgccca cggaacctgc 960 
cacgaaccca acaagtgcca gtgtcgagag ggctggcacg gcagacactg caataagagg 1020 
tatggagcca gcctcatgca tgccccgagg ccagcaggcg ccgggctgga gcgacacacg 1080 
ccttcactta aaaaggctga ggatagaagg gatccacctg aatccaatta catctggtga 1140 



<210> 2 
<211> 379 
<212> PRT 

<213> Mus musculus 
<400> 2 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 



15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

He Gly Phe Glu Glu Asp He Leu He Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala He 
65 70 75 80 

Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

He Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val He Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr lie Leu Arg Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys He Pro Arg Cys' Met Ash Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys He Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 ~ 230 ' 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 



lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 



290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
34 0 34 5 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 
370 ' 375 



<210> 3 

<211> 1140 

<212> DNA 

<213> Homo sapiens 

<400> 3 

atggcccgga ggagcgcctt ccctgccgcc gcgctctggc tctggagcat cctcctgtgc 60 
ctgctggcac tgcgggcgga ggccgggccg ccgcaggagg agagcctgta cctatggatc 120 
gatgctcacc aggcaagagt actcatagga tttgaagaag atatcctgat tgtttcagag 180 
gggaaaatgg caccttttac acatgatttc agaaaagcgc aacagagaat gccagctatt 240 
cctgtcaata tccattccat gaattttacc tggcaagctg cagggcaggc agaatacttc 300 
tatgaattcc tgtccttgcg ctccctggat aaaggcatca tggcagatcc aaccgtcaat 360 
gtccctctgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccatgt 420 
cttggaaaac aggatggggt ggcagcattt gaagtggatg tgattgttat gaattctgaa 480 
ggcaacacca ttctccaaac acctcaaaat gctatcttct ttaaaacatg tctacaagct 540 
gagtgcccag gcgggtgccg aaatggaggc ttttgtaatg aaagacgcat ctgcgagtgt 600 
cctgatgggt tccacggacc tcactgtgag aaagcccttt gtaccccacg atgtatgaat 660 
ggtggacttt gtgtgactcc tggtttctgc atctgcccac ctggattcta tggagtgaac 720 
tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgttt ctaccctgga 780 
aarafgt'attt-gccctccagg-aGtagaggga-gagcag.tg.tg. .a.aatcagcaa_ atgcccacaa J840 
ccctgtcgaa atggaggtaa atgcattggt aaaagcaaat gtaagtgttc caaaggttac 900 
cagggagacc tctgttcaaa gcctgtctgc gagcctggct gtggtgcaca tggaacctgc 960 
catgaaccca acaaatgcca atgtcaagaa ggttggcatg gaagacactg caataaaagg 1020 
tacgaagcca gcctcataca tgccctgagg ccagcaggcg cccagctcag gcagcacacg 1080 
ccttcactta aaaaggccga ggagcggcgg gatccacctg aatccaatta catctggtga 1140 



<210> 4 
<211> 379 
<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Ala Arg Arg Ser Ala Phe Pro Ala Ala Ala 
15 10 



Leu Trp Leu Trp Ser 
15 



lie Leu Leu Cys Leu Leu Ala Leu Arg Ala Glu Ala Gly Pro Pro Gin 
20 25 30 



Glu Glu Ser Leu Tyr Leu Trp lie Asp 
35 4 0 



Ala His Gin 



Ala Arg Val Leu 
45 



lie Gly Phe Glu Glu Asp lie 
50 55 



Leu lie 



Val Ser Glu 
60 



Gly Lys Met Ala 



Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg 
65 70 75 



Met Pro Ala lie 
80 



Pro Val Asn lie His 
85 



Ser Met Asn Phe 



Thr Trp Gin 
90 



Ala Ala Gly Gin 
95 



Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser 
100 105 



Leu Asp Lys Gly 
110 



He Met Ala Asp Pro Thr Val Asn Val 
115 120 



Pro Leu Leu 



Gly Thr Val Pro 
125 



His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val* Asp Val He Val 

145 150 155 



Leu Gly Lys Gin 



Met Asn Ser Glu 
160 



Gly Asn Thr He Leu 
165 



Gin Thr Pro Gin 



Asn Ala He 
170 



Phe Phe Lys Thr 
175 



Cys Leu Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn 
180 185 

Asn Glu Arg Arg He Cys Glu Cys Pro Asp Gly Phe 
195 200 



Gly Gly Phe Cys 
190 

His Gly Pro His 
205 



Cys Glu Lys Ala Leu Cys Thr Pro Arg Cys Met Asn 

- 210- - -. - . 215 . _ 220 

Val Thr Pro Gly Phe Cys He Cys Pro Pro Gly Phe 

225 230 235 



Gly Gly Leu Cys 



Tyr Gly Val Asn 
240 



Cys Asp Lys Ala Asn 
245 

Phe Tyr Pro Gly Lys 
260 

Cys Glu He Ser Lys 
275 



Cys Ser Thr Thr 
Cys He 
Cys Pro 



Cys Pro 
265 



Gin Pro 
280 



Cys Phe Asn 
250 

Pro Gly Leu 
Cys Arg Asn 



Gly Gly Thr Cys 
255 

Glu Gly Glu Gin 
270 

Gly Gly Lys Cys 
285 



He Gly Lys Ser Lys Cys Lys Cys Ser Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 



Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 * 310 315 320 



His Glu Pro Asn 



Cys Asn Lys Arg 
34 0 

Gly Ala Gin Leu 
355 

Arg Arg Asp Pro 
370 



Lys Cys Gin Cys 
325 

Tyr Glu Ala Ser 



Arg Gin His Thr 
360 

Pro Glu Ser Asn 
375 



Gin Glu Gly Trp 
330 

Leu lie His Ala 
345 

Pro Ser Leu Lys 
Tyr lie Trp 



His Gly Arg His 
335 

Leu Arg Pro Ala 
350 

Lys Ala Glu Glu 
365 



<210> 5 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 



<400> 5 

atggcccgga 

ctgctcctgc 

gacgcccatc 

gggaaaatgg 

cccgtcaata 

tatgagttcc 

gtccctcggc 

ctcggcaaac 

ggcaacccca 

gagtgcccag 

cccgatgggt 

ggtggtctgt 

tgtgacaaag 

aaatgtattt 

ccctgccgaa 

gg.tgccca.tg_ 

agacactgca 

gggctggagc 

tccaattaca 



gaagagcctt 
tacgagcgga 
aggccagagt 
ccccctttac 
tccactccat 
tgtcgctgcg 
tgggaacagt 
aggatggggt 
tccttcggac 
gagggtgtcg 
tctatggacc 
gtgtcactcc 
caaactgctc 
gccctccagg 
acggaggtaa 
gaacctgcca 
ataaaaggta 
ggcacacgcc 
tctggtga 



ccctgctttc 
tgcagggcag 
actcatagga 
acatgatttc 
gaattttacc 
ctcgctggat 
gcctcacaag 
ggcagcattt 
ccctcaaaat 
aaatggaggc 
tcactgtgag 
tggcttctgc 
ggccacctgc 
acttgaggga 
atgcattggt 
jzga_acccaac 
cggagccagc 
ttcacttaaa 



gtgctccggc 

ccgccagagg 

tttgaagaag 

aggaaagccc 

tggcaagctt 

aaaggcatca 

gcatcagttg 

gaagtgaatg 

gctatcttct 

ttttgtaacg 

aaagccctct 

atctgcccgc 

tttaatggag 

gagcagtgtg 

aaaagcaagt 

aa^tgccagt_ 

ctcatgcatg 

aaggctgagg 



tctggagcat 
agagcttgta 
atattctgat 
aacaaagaat 
cagggcaggc 
tggcagaccc 
ttcaagttgg 
tgattgtcat 
ttaaaacatg 
aaaggcgggt 
gcatacctcg 
ctggattcta 
ggacctgttt 
aactcagcaa 
ctgtctgcga 
gtcgagaggg 
ccccgaggcc 
ggcggaggga 



cctaccttgc 
cctgtggatc 
tgtctcggag 
gccagccatt 
agagtacttc 
aactgtcaat 
tttcccgtgt 
gaattctgaa 
tcaacaagct 
ctgcgagtgt 
atgtatgaac 
cggtgtcaac 
ttacccagga 
gtgcccccaa 
gcctggctgc 
ctggcatggg 
agcaggcgcc' 
tccacctgaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
"1020 
1080 
1098 



<210> 6 
<211> 365 
<212> PRT 

<213> Rattus norvegicus 
<400> 6 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Val Leu Arg Leu Trp Ser 
15 10 15 



lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 



6 



Glu Glu Ser Leu Tyr Leu Trp lie 
35 40 



Asp Ala His Gin 



Ala Arg Val Leu 
45 



lie Gly Phe Glu Glu Asp lie Leu 
50 55 



He Val Ser Glu 
60 



Gly Lys Met Ala 



Pro Phe Thr His Asp Phe Arg Lys 
65 70 



Ala Gin Gin Arg 
75 



Met Pro Ala He 
80 



Pro Val Asn He His Ser Met Asn 
85 



Phe Thr Trp Gin 
90 



Ala Ser Gly Gin 
95 



Ala Glu Tyr Phe Tyr Glu Phe Leu 
100 



Ser Leu Arg Ser 
105 



Leu Asp Lys Gly 
110 



He Met Ala Asp Pro Thr Val Asn 
115 120 



Val Pro Arg Leu 



Gly Thr Val Pro 
125 



His Lys Ala Ser Val Val Gin Val 
130 135 



Gly Phe Pro Cys 
140 



Leu Gly Lys Gin 



Asp Gly Val Ala Ala Phe Glu Val 
145 150 



Asn Val He Val 
155 



Met Asn Ser Glu 
160 



Gly Asn Pro He Leu Arg Thr Pro 
165 



Gin Asn Ala He 
170 



Phe Phe Lys Thr 
175 



Cys Gin Gin Ala Glu Cys Pro Gly 
180 



Gly Cys Arg Asn 
185 



Gly Gly Phe Cys 
190 



Asn Glu Arg Arg Val Cys Glu Cys 
195 " 200 



Pro Asp Gly Phe 



Tyr Gly Pro His 
205 



Cys Glu Lys Ala Leu Cys lie Pro 
210 215 



Arg Cys Met Asn 
220 



Gly Gly Leu Cys 



Val Thr Pro Gly Phe Cys 
225 230 



He Cys Pro Pro Gly Phe 

"235 



Tyr Gly Val Asn 
240 



Cys Asp Lys Ala Asn Cys Ser Ala 
24 5 



Thr Cys Phe Asn 
250 



Gly Gly Thr Cys 
255 



Phe Tyr Pro Gly Lys Cys He Cys 
260 



Pro Pro Gly Leu 
265 



Glu Gly Glu Gin 
270 



Cys Glu Leu Ser Lys Cys Pro Gin 
275 ~ ^ 280 



Pro Cys Arg Asn 



Gly Gly Lys Cys 
285 



He Gly Lys Ser Lys Ser Val Cys 
290 295 



Glu Pro Gly Cys 
300 



Gly Ala His Gly 



Thr Cys His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly 
305 310 315 320 



7 



Arg His Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg 
325 330 335 

Pro Ala Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala 
340 345 350 

Glu Gly Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 
355 360 365 



<210> 7 
<211> 1125 
<212> DNA 
<213> Xenopus sp. 

<400> 7 

atgtctctaa caggctactt tgcagctccg ctatgcagca tctttctgtt tattcttgca 60 
catgcagatg ctgggcagca ggaggacagt ttgtacatgt ggattgatgc tcaccaagcc 120 
agagtattaa taggctttga ggaggatatt ctgattgttg cagaggggaa aatggcacca 180 
tttacgcatg attttagaaa agcccagcag cgaatgccag ccatacctgt caatatccat 240 
gccatgaatt ttacttggca ggcaacaggg caggcagaat acttttatga gtttttatca 300 
ctgcggtcac tagataaagg aatcatggct gatccaactg tgaatatgcc attactggga 360 j; 
acagtgccgc acaaagctac agttatacag gttgggtttc cttgccttgg aaatcaggac 420 ,.^ t 
ggtgttgctg cctttgaggt gaatgtaatt gttatgaact cagaaggcaa tgtgattctt 480 \ 
cagactccac agaatgctat ctttttcaag acttgccagc aagcaaaatg tacaggagga 540 
tgcagaaatg gaggtttctg caatgatagg catgtctgtg aatgtcctga tggcttttat 600 
ggcccacatt gtgagaaagc actctgcatg ccacgatgta tgaatggtgg gctctgtgta 660 ^ 
actcctggat tgtgcatctg tccacctggc tattatggca tcaactgtga taaagtaaac 720 
tgcaccacac attgtctgaa tgggggaacc tgcttctatc caggaaagtg catttgcccc 780 ^. 
tcaggatatg aaggagaaca gtgtgaaaca agtaaatgcc agcaaccctg taggaatggt 840 ^ 
ggaaaatgta gtggaaaaaa caaatgcaag tgttccaagg gataccaagg agatctgtgt 900 . 
tcaaaacctg tttgtgaacc ttcttgtgga gctcatggaa cctgcattga acccaacaag 960 
tgtcagtgta aagaaggctg gaatggaaga tactgcaata agaaatacgg atccaatctc 1020 
atgaatgccc taaggccaac agggtccaga aacagacagc acacgccctc accaaaacgg 1080 
actgaagaca ggcaagccct acccgaatcc aattatatct ggtga 1125 

<210> 8 

<211> 374 

<212> PRT 

<213> Xenopus sp. 

<400> 8 

Met Ser Leu Thr Gly Tyr Phe Ala Ala Pro Leu Cys Ser lie Phe Leu 
15 10 15 

Phe lie Leu Ala His Ala Asp Ala Gly Gin Gin Glu Asp Ser Leu Tyr 
20 25 30 

Met Trp He Asp Ala His Gin Ala Arg Val Leu He Gly Phe Glu Glu 
35 40 45 



Asp He 



Leu He Val Ala Glu Gly Lys Met Ala Pro Phe Thr His Asp 




# 



8 



50 



55 



60 



Phe Arg Lys Ala Gin Gin Arg Met Pro Ala lie Pro Val Asn lie His 
65 70 75 80 

Ala Met Asn Phe Thr Trp Gin Ala Thr Gly Gin Ala Glu Tyr Phe Tyr 
85 90 95 

Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly lie Met Ala Asp Pro 
100 105 110 

Thr Val Asn Met Pro Leu Leu Gly Thr Val Pro His Lys Ala Thr Val 
115 120 125 

lie Gin Val Gly Phe Pro Cys Leu Gly Asn Gin Asp Gly Val Ala Ala 
130 135 140 

Phe Glu Val Asn Val He Val Met Asn Ser Glu Gly Asn Val He Leu 
145 150 155 160 

Gin Thr Pro Gin Asn Ala He Phe Phe Lys Thr Cys Gin Gin Ala Lys 
165 170 175 

Cys Thr Gly Gly Cys Arg Asn Gly Gly Phe Cys Asn Asp Arg His Val 
180 185 190 

Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His Cys Glu Lys Ala Leu 
195 200 205 

Cys Met Pro Arg Cys Met Asn Gly Gly Leu Cys Val Thr Pro Gly Leu 
210 215 220 

Cys He Cys Pro Pro Gly Tyr Tyr Gly He Asn Cys Asp Lys Val Asn. 
225 230 235 240 

Cys Thr Thr His Cys Leu Asn Gly Gly Thr Cys Phe Tyr Pro Gly Lys 



Cys Gin Gin Pro Cys Arg Asn Gly Gly Lys Cys Ser Gly Lys Asn Lys 

275 280 285 

Cys Lys Cys Ser Lys Gly Tyr Gin Gly Asp Leu Cys Ser Lys Pro Val 

290 295 300 

Cys Glu Pro Ser Cys Gly Ala His Gly Thr Cys He Glu Pro Asn Lys 

305 ~ 310 315 320 

Cys Gin Cys Lys Glu Gly Trp Asn Gly Arg Tyr Cys Asn Lys Lys Tyr 



245 



250 



255 



Cys He Cys Pro Ser Gly Tyr Glu Gly Glu Gin Cys Glu Thr Ser Lys 
260 265 270 



325 



330 



335 



Gly Ser Asn Leu Met Asn Ala Leu Arg Pro Thr Gly Ser Arg Asn Arg 



340 



345 



350 



Gin His Thr Pro Ser Pro Lys Arg Thr Glu Asp Arg Gin Ala Leu Pro 
355 360 365 

Glu Ser Asn Tyr lie Trp 
370 



<210> 9 
<211> 1137 
<212> DNA 
<213> Danio rerio 



<400> 9 

atggctttca 

gggggtctgc 

aatcaagcaa 

atggctccat 

aatatccatc 

ttccagactc 

cttttgggat 

gaccaggacg 

atcatcctga 

cctggaggtt 

gggttttatg 

ctgtgtatga 

agagcaaact 

atctgcgccg 

aggaatggag 

gatctgtgct 

cccaacaggt 

ggaggagttt 

gcggcgaagg 



ggacgcctgc 
tggaagctgc 
gaatattaat 
tcacacacga 
acgtcaactt 
tgcgttcttt 
cagtgcctca 
gtgtggcagc 
ggacgccaca 
gtcgaaatgg 
gcgttcactg 
gtccaggcgt 
gcagcaccac 
tgagctttga 
gcaaatgcac 
ccaaagctgt 
gccagtgtcg 
ctaacagcca 
aagcgcctga 



tgttcagctg 
ctatcaagag 
tggttttgaa 
cttcaggaaa 
cacctggcaa 
ggataaagac 
caaagcatct 
atttgaggtg 
caatgccatc 
aggctactgc 
tgagaaagcc 
gtgtatttgt 
ctgtttgaat 
aggggtccgc 
agggagaaac 
ctgcgagccc 
ggaaggctgg 
gcgggtctct 
aaccagtcag 



caccttaaag 
cgaggaacca 
gaggatattt 
gcacagcaga 
gccactgatc 
attatggatg 
gtggttcagg 
accatcctgg 
ttcttcaaaa 
aatgaaaggc 
ctgtgctctc 
ccaccgggct 
ggagggacgt 
tgtgagctca 
aaatgcaagt 
agctgtggag 
cacggacgtc 
ccatccaaac 
ccgtctgaaa 



cgtgcgtcct 
tgtacatgtg 
taatagtctc 
gaatgccagc 
aggcagagta 
atcctactgt 
tgggctttcc 
tgatggatgc 
catgccagag 
aggtctgcga 
caagatgcct 
actttggatc 
gtttccatcc 
gtaaatgtcg 
gcagcaaagg 
cacacgggac 
actgcaataa 
acaagtctcc 
ccaactatgt 



tctgctttta 
gattgatgcc 
tgaggggaaa 
gatacctgtc 
tttttatgag 
caatgttcct 
atgcagaggt 
tggaggaaat 
agcaaagtgt 
gtgtcaggat 
aaatggtggt 
cagttgtgag 
tggcaaatgc 
acagccttgc 
atatcatgga 
ctgcgtggag 
gagatttcgc 
gtctgtggcg 
ggtttaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1137 



<210> 10 

<211> 37.8 

<212> PRT 

<213> Danio rerio 

<400> 10 

Met Ala Phe Arg Thr Pro Ala Val Gin Leu His Leu Lys Ala Cys Val 
15 10 15 

Leu Leu Leu Leu Gly Gly Leu Leu Glu Ala Ala Tyr Gin Glu Arg Gly 
20 ~ 25 30 



Thr Met Tyr Met Trp lie Asp Ala Asn Gin Ala Arg lie Leu lie Gly 
35 40 ~ 45 



Phe Glu Glu Asp lie Leu lie Val Ser Glu Gly Lys Met Ala Pro Phe 
50 55 60 



10 



Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala lie Pro. Val 
65 70 75 80 

Asn lie His His Val Asn Phe Thr Trp Gin Ala Thr Asp Gin Ala Glu 
85 90 95 

Tyr Phe Tyr Glu Phe Gin Thr Leu Arg Ser Leu Asp Lys Asp lie Met 
100 105 110 

Asp Asp Pro Thr Val Asn Val Pro Leu Leu Gly Ser Val Pro His Lys 
115 120 125 

Ala Ser Val Val Gin Val Gly Phe Pro Cys Arg Gly Asp Gin Asp Gly 
130 135 140 

Val Ala Ala Phe Glu Val Thr He Leu Val Met Asp Ala Gly Gly Asn 
145 150 . 155 160 

He He Leu Arg Thr Pro His Asn Ala He Phe Phe Lys Thr Cys Gin 
165 170 175 

Arg Ala Lys Cys Pro Gly Gly Cys Arg Asn Gly Gly Tyr Cys Asn Glu 
180 185 190 

Arg Gin Val Cys Glu Cys Gin Asp Gly Phe Tyr Gly Val His Cys Glu 
195 200 205 

Lys Ala Leu Cys Ser Pro Arg Cys Leu Asn Gly Gly Leu Cys Met Ser 
210 215 220 

Pro Gly Val Cys He Cys Pro Pro Gly Tyr Phe Gly Ser Ser Cys Glu 
225 230 235 240 

Arg Ala Asn Cys Ser Thr Thr Cys Leu Asn Gly Gly Thr Cys Phe His 
245 250 255 

Pro Gly Lys Cys He Cys Ala Val Ser Phe Glu Gly Val Arg Cys Glu 
. 260 265 270 

Leu Ser Lys Cys Arg Gin Pro Cys Arg Asn Gly Gly Lys Cys Thr Gly 
275 280 285 

Arg Asn Lys Cys Lys Cys Ser Lys Gly Tyr His Gly Asp Leu Cys Ser 
290 ' " " 2 95 " 300 

Lys Ala Val Cys Glu Pro Ser Cys Gly Ala His Gly Thr Cys Val Glu 
305 310 315 320 



Pro Asn Arg Cys Gin Cys Arg Glu Gly Trp His Gly Arg His Cys Asn 
325 330 335 



Lys Arg Phe Arg Gly Gly Val Ser Asn Ser Gin Arg Val Ser Pro Ser 
340 345 350 



11 



Lys His Lys Ser Pro Ser Val Ala Ala Ala Lys Glu Ala Pro Glu Thr 
355 360 365 

Ser Gin Pro Ser Glu Thr Asn Tyr Val Val 
370 375 



<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificial 
Sequence 

<400> 11 

tgyathtgyc cnccnggntw bwvbcd 26 



<210> 12 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 12 

rcgnctnccn ccrtcnskrc angbcd 26 



<210> 13 
<211> 4817 
<212> DNA 

<213> Artificial Sequence 
<220>~ 

<223> Description of Artificial Sequence : pCAGGS 6xHis construct 



<400> 13 

gtcgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 60 
gcccatatat ggagttccgc gttacataac ttacggtaaa tggcccgcct ggctgaccgc 120 
ccaacgaccc ccgcccattg acgtcaataa tgacgtatgt tcccatagta acgccaatag 180 
ggactttcca ttgacgtcaa tgggtggact atttacggta aactgcccac ttggcagtac 240 
atcaagtgta tcatatgcca agtacgcccc ctattgacgt caatgacggt aaatggcccg 300 
cctggcatta tgcccagtac atgaccttat gggactttcc tacttggcag tacatctacg 360 
tattagtcat cgctattacc atgggtcgag gtgagcccca cgttctgctt cactctcccc 420 
atctcccccc cctccccacc cccaattttg tatttattta ttttttaatt attttgtgca 480 
gcgatggggg cggggggggg gggggcgcgc gccaggcggg gcggggcggg gcgaggggcg 54 0 
gggcggggcg aggcggagag gtgcggcggc agccaatcag agcggcgcgc tccgaaagtt 600 
tccttttatg gcgaggcggc ggcggcggcg gccctataaa aagcgaagcg cgcggcgggc 660 
gggagtcgct gcgttgcctt cgccccgtgc cccgctccgc gccgcctcgc gccgcccgcc 720 
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ccggctctga 
gggctgtaat 
ccttaaaggg 
tgtgtgtgtg 
cgggcgcggc 
ggtgccccgc 
tgggggggtg 
cctccccgag 
gcggggctcg 
ccgcctcggg 
gtcgaggcgc 
gacttccttt 
tagcgggcgc 
cgtgcgtcgc 
acggctgcct 
gctctagagc 
acgtgctggt 
catcatcatc 
ctggtgtggc 
attatgggga 
ttttcattgc 
gggcaaatca 
tatgctggct 
cctgctgtcc 
ttttgttttg 
gccagatttt 
agatccctcg 
aaattgttat 
ctggggtgcc 
ccagtcggga 
ccgcccctaa 
catggctgac 
ttccagaagt 
ttattgcagc 
catttttttc 
tctggatccg 
gcgctcttcc 
ggtateagct 
aaagaacatg 
ggcgtttttc 
gaggtggcga 
cgtgcgctct 
gggaagcgtg 
tcgctccaag 
cggtaactat 
cactggtaac 
gtggcctaac 
agttaccttc 
cggtggtttt 
tcctttgatc 
tttggtcatg 
ttttaaatca 
cagtgaggca 
cgtcgtgtag 



ctgaccgcgt 
tagcgcttgg 
ctccgggagg 
cgtggggagc 
gcggggcttt 
ggtgcggggg 
agcagggggt 
ttgctgagca 
ccgtgccggg 
ccggggaggg 
ggcgagccgc 
gtcccaaatc 
gggcgaagcg 
cgcgccgccg 
tcggggggga 
ctctgctaac 
tgttgtgctg 
atcattgaaa 
caatgccctg 
catcatgaag 
aatagtgtgt 
tttaaaacat 
gccatgaaca 
attccttatt 
tgttattttt 
tcctcctctc 
acctgcagcc 
ccgctcacaa 
taatgagtga 
aacctgtcgt 
ctccgcccat 
taattttttt 
agtgaggagg 
ttataatggt 
actgcattct 
ctgcattaat 
gcttcctcgc 
cactcaaagg 
tgagcaaaag 
cataggctcc 
aacccgacag 
cctgttccga 
gcgctttctc 
ctgggctgtg 
cgtcttgagt 
aggattagca 
tacggctaca 
ggaaaaagag 
tttgtttgca 
ttttctacgg 
agattatcaa 
atctaaagta 
cctatctcag 
ataactacga 



tactcccaca 
tttaatgacg 
gccctttgtg 
gccgcgtgcg 
gtgcgctccg 
ggctgcgagg 
gtgggcgcgg 
cggcccggct 
cggggggtgg 
ctcgggggag 
agccattgcc 
tggcggagcc 
gtgcggcgcc 
tccccttctc 
cggggcaggg 
catgttcatg 
tctcatcatt 
ttcactcctc 
gctcacaaat 
ccccttgagc 
tggaattttt 
cagaatgagt 
aaggtggcta 
ccatagaaaa 
ttctttaaca 
ctgactactc 
caagcttggc 
ttccacacaa 
gctaactcac 
gccagcggat 
cccgccccta 
tatttatgca 
cttttttgga 
tacaaataaa 
agttgtggtt 
gaatcggcca 
tcactgactc 
cgg.taatacg 
gccagcaaaa 
gcccccctga 
gactataaag 
ccctgccgct 
aatgctcacg 
tgcacgaacc 
ccaacccggt 
gagcgaggta 
ctagaaggac 
ttggtagctc 
agcagcagat 
ggtctgacgc 
aaaggatctt 
tatatgagta 
cgatctgtct 
tacgggaggg 



ggtgagcggg 
gctcgtttct 
cgggggggag 
gcccgcgctg 
cgtgtgcgcg 
ggaacaaagg 
cggtcgggct 
tcgggtgcgg 
cggcaggtgg 
gggcgcggcg 
ttttatggta 
gaaatctggg 
ggcaggaagg 
catctccagc 
cggggttcgg 
ccttcttctt 
ttggcaaaga 
aggtgcaggc 
accactgaga 
atctgacttc 
tgtgtctctc 
atttggttta 
taaagaggtc 
gccttgactt 
tccctaaaat 
ccagtcatag 
gtaatcatgg 
catacgagcc 
attaattgcg 
ccgcatctca 
actccgccca 
gaggccgagg 
ggcctaggct 
gcaatagcat 
tgtccaaact 
acgcgcgggg 
gctgcgctcg 
gttatccaca 
ggccaggaac 
cgagcatcac 
ataccaggcg 
taccggatac 
ctgtaggtat 
ccccgttcag 
aagacacgac 
tgtaggcggt 
agtatttggt 
ttgatccggc 
tacgcgcaga 
tcagtggaac 
cacctagatc 
aacttggtct 
atttcgttca 
cttaccatct 



cgggacggcc 
tttctgtggc 
cggctcgggg 
cccggcggct 
aggggagcgc 
ctgcgtgcgg 
gtaacccccc 
ggctccgtgc 
gggtgccggg 
gccccggagc 
atcgtgcgag 
aggcgccgcc 
aaatgggcgg 
ctcggggctg 
cttctggcgt 
tttcctacag 
attcctcgag 
tgcctatcag 
tctttttccc 
tggctaataa 
actcggaagg 
gagtttggca 
atcagtatat 
gaggttagat 
tttccttaca 
ctgtccct.ct 
tcatagctgt 
ggaagcataa 
ttgcgctcac 
attagtcagc 
gttccgccca 
ccgcctcggc 
tttgcaaaaa 
cacaaatttc 
catcaatgta 
agaggcggtt 
gtcgttcggc 
gaatcagggg 
cgtaaaaagg 
aaaaatcgac 
tttccccctg 
ctgtccgcct 
ctcagttcgg 
cccgaccgct 
ttatcgccac 
gctacagagt 
atctgcgctc 
aaacaaacca 
aaaaaaggat 
gaaaactcac 
cttttaaatt 
gacagttacc 
tccatagttg 
ggccccagtg 



cttctcctcc 
tgcgtgaaag 
ggtgcgtgcg 
gtgagcgctg 
ggccgggggc 
ggtgtgtgcg 
cctgcacccc 
ggggcgtggc 
cggggcgggg 
gccggcggct 
agggcgcagg 
gcaccccctc 
ggagggcctt 
ccgcaggggg 
gtgaccggcg 
ctcctgggca 
gctagcccat 
aaggtggtgg 
tctgccaaaa 
aggaaattta 
acatatggga 
acatatgcca 
gaaacagccc 
tttttttata 
tgttttacta 
tctcttatga 
ttcctgtgtg 
agtgtaaagc 
tgcccgcttt 
aaccatagtc 
ttctccgccc 
ctctgagcta 
gctaacttgt 
acaaataaag 
tcttatcatg 
tgcgtattgg 
tgcggcgagc 
ataacgcagg 
ccgcgttgct 
gctcaagtca 
gaagctccct 
ttctcccttc 
tgtaggtcgt 
gcgccttatc 
tggcagcagc 
tcttgaagtg 
tgctgaagcc 
ccgctggtag 
ctcaagaaga 
gttaagggat 
aaaaatgaag 
aatgcttaat 
cctgactccc 
ctgcaatgat 



780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 
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accgcgagac 
ggccgagcgc 
ccgggaagct 
tacaggcatc 
acgatcaagg 
tcctccgatc 
actgcataat 
ctcaaccaag 
aatacgggat 
ttcttcgggg 
cactcgtgca 
aaaaacagga 
actcatactc 
cggatacata 
ccgaaaagtg 



ccacgctcac 
agaagtggtc 
agagtaagta 
gtggtgtcac 
cgagttacat 
gttgtcagaa 
tctcttactg 
tcattctgag 
aataccgcgc 
cgaaaactct 
cccaactgat 
aggcaaaatg 
ttcctttttc 
tttgaatgta 
ccacctg 



cggctccaga 
ctgcaacttt 
gttcgccagt 
gctcgtcgtt 
gatcccccat 
gtaagttggc 
tcatgccatc 
aatagtgtat 
cacatagcag 
caaggatctt 
cttcagcatc 
ccgcaaaaaa 
aatattattg 
tttagaaaaa 



tttatcagca 
atccgcctcc 
taatagtttg 
tggtatggct 
gttgtgcaaa 
cgcagtgtta 
cgtaagatgc 
gcggcgaccg 
aactttaaaa 
accgctgttg 
ttttactttc 
gggaataagg 
aagcatttat 
taaacaaata 



ataaaccagc 
atccagtcta 
cgcaacgttg 
tcattcagct 
aaagcggtta 
tcactcatgg 
ttttctgtga 
agttgctctt 
gtgctcatca 
agatccagtt 
accagcgttt 
gcgacacgga 
cagggttatt 
ggggttccgc 



cagccggaag 
ttaattgttg 
ttgccattgc 
ccggttccca 
gctccttcgg 
ttatggcagc 
ctggtgagta 
gcccggcgtc 
ttggaaaacg 
cgatgtaacc 
ctgggtgagc 
aatgttgaat 
gtctcatgag 
gcacatttcc 



4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4817 



<210> 14 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 14 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag accttctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 

gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 

ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 

ggtggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 

tgtgacaaag caaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 

aaatgtattt gccctcctgg actcgaggga gagcagtgtg aactcagcaa atgcccccaa 840 

ccctgccgaa atggaggtaa atgcattggt aaaagcaagt gtaagtgccc gaaaggttac 900 

caaggagacc tgtgctctaa gcccgtctgc gagcctggct gtggtgccca cggaacctgc 960 

cacgaaccca acaagtgcca gtgtcgagag ggctggcacg gcagacactg caataagagg 1020 

tatggagcca gcctcatgca tgccccgagg ccagcaggcg ccgggctgga gcgacacacg 1080 

ccttcactta aaaaggctga ggatagaagg gatccacctg aatccaatta catctggtga 1140 



<210> 15 . 
<211> 379 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 15 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
1 5 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

lie Gly Phe Glu Glu Asp Leu Leu lie Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala lie 
65 70 75 80 

Pro Val Asn lie His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

He Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val He Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr He Leu Arg Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly GlyPhe Cys 
180 ' 185 " 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys He Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys He Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 



Phe Tyr Pro Gly Lys Cys He Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 



15 



Cys Glu Leu Ser Lys Cys Pro 
275 



Gin Pro Cys Arg Asn Gly Gly Lys Cys 
280 285 



lie Gly Lys Ser Lys Cys Lys 
290 295 



Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
300 



Cys Ser Lys Pro Val Cys Glu 
305 310 



Pro Gly Cys Gly Ala His Gly Thr Cys 
315 320 



His Glu Pro Asn Lys Cys Gin 
325 



Cys Arg Glu Gly Trp His Gly Arg His 
330 335 



Cys Asn Lys Arg Tyr Gly Ala 
340 

Gly Ala Gly Leu Glu Arg His 
355 



Ser Leu Met His Ala Pro Arg Pro Ala 
345 350 

Thr Pro Ser Leu Lys Lys Ala Glu Asp 
360 365 



Arg Arg Asp Pro Pro Glu Ser 
370 375 



Asn Tyr lie Trp 



<210> 16 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 



<400> 16 

atggctcgga 

ctgctcctgc 

gacgcccatc 

gggaaaatgg 

cct.gt.caa.ta 

tacgagttcc 

gtccctttgc 

ctcggcaaac 

ggcaacacca 

gagtgtcccg 

ccggatgggt 

ggtggtctgt 

tgtgacaaag 

aaatgtattt 

ccctgccgaa 

caaggagacc 

cacgaaccca 

tatggagcca 

ccttcactta 



gaagagcctt 
tgcgagcgga 
aggctagagt 
ccccctttac 
tccact.ccat 
tgtctctgcg 
tgggaacagt 
aagacggggt 
tccttaggac 
gagggtgtcg 
tctacgggcc 
gtgtcactcc 
caaactgctc 
gccctcctgg 
atggaggtaa 
tgtgctctaa 
acaagtgcca 
gcctcatgca 
aaaaggctga 



ccctgctttc 
tgcagggcag 
gctcatagga 
acatgatttc 
gaattttacc 
ctccattgat 
gcctcacaag 
agcagcattt 
ccctcagaat 
aaatggaggc 
tcactgtgag 
tggcttctgc 
aaccacctgc 
actcgaggga 
atgcattggt 
gcccgtctgc 
gtgtcgagag 
tgccccgagg 
ggatagaagg 



gcgctccggc 
ccacctgagg 
tttgaagaag 
aggaaagccc 
tggcaagctg 
aaaggcatca 
gcatcagttg 
gaagtgaatg 
gccatcttct 
ttttgtaacg 
aaagccctgt 
atctgccccc 
tttaatggag 
gagcagtgtg 
aaaagcaagt 
gagcctggct 
ggctggcacg 
ccagcaggcg 
gatccacctg 



tctggagcat 
agagcttgta 
acattctgat 
aacaaagaat 
cggggcaggc 
tggcagatcc 
ttcaagttgg 
tgattgtcat 
ttaaaacatg 
aaaggcgggt 
gcataccccg 
ctggattcta 
ggacctgctt 
aactcagcaa 
gtaagtgccc 
gtggtgccca 
gcagacactg 
ccgggctgga 
aatccaatta 



cctaccttgc 
cctgtggatc 
tgtctcggag 
gccagccatt 
agaatacttc 
aactgtcaat 
tttcccgtgt 
gaattctgaa 
tcaacaagct 
ctgcgagtgt 
atgtatgaac 
cggtgtcaac 
ttacccggga 
atgcccccaa 
gaaaggttac 
cggaacctgc 
caataagagg 
gcgacacacg 
catctggtga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 
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<210> 17 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 17 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 ' 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

He Gly Phe Glu Glu Asp He Leu He Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala He 
65 70 75 80 

Pro Val Asn He His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser He Asp Lys Gly 
100 105 110 

lie Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val .Ala-Ala Phe Glu Val. Asn Val lie Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr lie Leu Arg Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 

Cys Glu Lys Ala Leu Cys He Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 ' ~ 215 " 220 



Val Thr Pro Gly Phe Cys He Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 
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Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 ' 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu Ser Asn Tyr lie Trp 
370 375 



<210> 18 
<211> 1140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 18 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 

gagtgtcccg gagggtgtcg aaatggaggc ttttgtaacg aaaggcgggt ctgcgagtgt 600 

ccggatgggt tctacgggcc tcactgtgag aaagccctgt gcataccccg atgtatgaac 660 

ggtggtctgt gtgtcactcc tggcttctgc atctgccccc ctggattcta cggtgtcaac 720 

tgtgacaaag taaactgctc aaccacctgc tttaatggag ggacctgctt ttacccggga 780 

aaatgtattt gccctcctgg actcgaggga gagcagtgtg aactcagcaa atgcccccaa 840 

ccctgccgaa atggaggtaa atgcattggt aaaagcaagt gtaagtgccc gaaaggttac 900 



# • 
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caaggagacc tgtgctctaa gcccgtctgc 
cacgaaccca acaagtgcca gtgtcgagag 
tatggagcca gcctcatgca tgccccgagg 
ccttcactta aaaaggctga ggatagaagg 



gagcctggct gtggtgccca cggaacctgc 960 
ggctggcacg gcagacactg caataagagg 1020 
ccagcaggcg ccgggctgga gcgacacacg 1080 
gatccacctg aatccaatta catctggtga 1140 



<210> 19 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 19 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

lie Gly Phe Glu Glu Asp lie Leu lie Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala He 
65 70 75 80 

Pro Val Asn He His Ser Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

lie Met ..Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 " 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val He Val Met Asn Ser Glu 
145 150 155 160 

Gly Asn Thr He Leu Arg Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
165 170 175 

Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 



Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 200 205 
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Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys lie Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Val Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Glu Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 ~ 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp Pro Pro Glu. Ser Asn Tyr lie Trp 
370 375 



<210> 20 
<211> 1140 
<212>_.DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 20 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 

gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacatg tcaacaagct 540 
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gagtgtcccg 
ccggatgggt 
ggtggtctgt 
tgtgacaaag 
aaatgtattt 
ccctgccgaa 
caaggagacc 
cacgaaccca 
tatggagcca 
ccttcactta 



gagggtgtcg 
tctacgggcc 
gtgtcactcc 
caaactgctc 
gccctcctgg 
atggaggtaa 
tgtgctctaa 
acaagtgcca 
gcctcatgca 
aaaaggctga 



aaatggaggc 
tcactgtgag 
tggcttctgc 
aaccacctgc 
actcgaggga 
atgcattggt 
gcccgtctgc 
gtgtcgagag 
tgccccgagg 
ggatagaagg 



ttttgtaacg 
aaagccctgt 
atctgccccc 
tttaatggag 
gatcagtgtg 
aaaagcaagt 
gagcctggct 
ggctggcacg 
ccagcaggcg 
gatccacctg 



aaaggcgggt 
gcataccccg 
ctggattcta 
ggacctgctt 
aactcagcaa 
gtaagtgccc 
gtggtgccca 
gcagacactg 
ccgggctgga 
aatccaatta 



ctgcgagtgt 
atgtatgaac 
cggtgtcaac 
ttacccggga 
atgcccccaa 
gaaaggttac 
cggaacctgc 
caataagagg 
gcgacacacg 
catctggtga 



600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 



<210> 21 
<211> 379 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description .of Artificial Sequence : Artificial 
Sequence 

<400> 21 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 15 

lie Leu Pro Cys Leu Leu Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
20 25 30 

Glu Glu Ser Leu Tyr Leu Trp lie Asp Ala His Gin Ala Arg Val Leu 
35 40 45 

He Gly Phe Glu Glu Asp He Leu He Val Ser Glu Gly Lys Met Ala 
50 55 60 

Pro Phe Thr His Asp Phe Arg Lys Ala Gin Gin Arg Met Pro Ala He 
65 70 ~ 75 80 

Pro Val Asn Ile.His^Ser Met. Asn Phe Thr Trp Gin Ala Ala Gly Gin 
85 90 95 

Ala Glu Tyr Phe Tyr Glu Phe Leu Ser Leu Arg Ser Leu Asp Lys Gly 
100 105 110 

He Met Ala Asp Pro Thr Val Asn Val Pro Leu Leu Gly Thr Val Pro 
115 120 125 

His Lys Ala Ser Val Val Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
130 135 140 

Asp Gly Val Ala Ala Phe Glu Val Asn Val He Val Met Asn Ser Glu 
145 150 155 160 



Gly Asn Thr He Leu Arg Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
165 170 175 
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Cys Gin Gin Ala Glu Cys Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys 
180 185 190 

Asn Glu Arg Arg Val Cys Glu Cys Pro Asp Gly Phe Tyr Gly Pro His 
195 ' 200 ' 205 

Cys Glu Lys Ala Leu Cys lie Pro Arg Cys Met Asn Gly Gly Leu Cys 
210 215 220 

Val Thr Pro Gly Phe Cys lie Cys Pro Pro Gly Phe Tyr Gly Val Asn 
225 230 235 240 

Cys Asp Lys Ala Asn Cys Ser Thr Thr Cys Phe Asn Gly Gly Thr Cys 
245 250 255 

Phe Tyr Pro Gly Lys Cys lie Cys Pro Pro Gly Leu Glu Gly Asp Gin 
260 265 270 

Cys Glu Leu Ser Lys Cys Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys 
275 280 285 

lie Gly Lys Ser Lys Cys Lys Cys Pro Lys Gly Tyr Gin Gly Asp Leu 
290 295 300 

Cys Ser Lys Pro Val Cys Glu Pro Gly Cys Gly Ala His Gly Thr Cys 
305 310 315 320 

His Glu Pro Asn Lys Cys Gin Cys Arg Glu Gly Trp His Gly Arg His 
325 330 335 

Cys Asn Lys Arg. Tyr Gly Ala Ser Leu Met His Ala Pro Arg Pro Ala 
340 " 345 350 

Gly Ala Gly Leu Glu Arg His Thr Pro Ser Leu Lys Lys Ala Glu Asp 
355 360 365 

Arg Arg Asp -Pro Pro Glu Ser Asn Tyr lie Trp 
370 375 



<210> 22 
<211> 558 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 22 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 

ctgctcctgc tgcgagcgga tgcagggcag ccacctgagg agagcttgta cctgtggatc 120 

gacgcccatc aggctagagt gctcatagga tttgaagaag acattctgat tgtctcggag 180 
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gggaaaatgg ccccctttac acatgatttc aggaaagccc aacaaagaat gccagccatt 240 

cctgtcaata tccactccat gaattttacc tggcaagctg cggggcaggc agaatacttc 300 

tacgagttcc tgtctctgcg ctccctggat aaaggcatca tggcagatcc aactgtcaat 360 

gtccctttgc tgggaacagt gcctcacaag gcatcagttg ttcaagttgg tttcccgtgt 420 

ctcggcaaac aagacggggt agcagcattt gaagtgaatg tgattgtcat gaattctgaa 480 

ggcaacacca tccttaggac ccctcagaat gccatcttct ttaaaacaca gctagcccat 540 

catcatcatc atcattga 558 



<210> 23 
<211> 185 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 23 

Met Ala Arg Arg Arg Ala 
1 ' 5 

lie Leu Pro Cys Leu Leu 
20 

Glu Glu Ser Leu Tyr Leu 
35 

He Gly Phe Glu Glu Asp 
50 

Pro Phe Thr His Asp Phe 
65 70 

Pro Val Asn He His Ser 
85 

Ala Glu Tyr Phe Tyr Glu 
100 

He Met Ala Asp Pro Thr 
115 

His Lys Ala Ser Val Val 
130 

Asp Gly Val Ala Ala Phe 
145 150 

Gly Asn Thr He Leu Arg 
165 



Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
10 15 

Leu Leu Arg Ala Asp Ala Gly Gin Pro Pro 
25 30 

Trp He Asp Ala His Gin Ala Arg Val Leu 
40 45 

He Leu He Val Ser Glu Gly Lys Met Ala 
55 60 

Arg Lys Ala Gin Gin Arg Met Pro Ala He 
75 80 

Met Asn Phe Thr Trp Gin Ala Ala Gly Gin 
90 95 

Phe Leu Ser Leu Arg Ser Leu Asp _Lys Gly 
105 110 

Val Asn Val Pro Leu Leu Gly Thr Val Pro 
120 125 

Gin Val Gly Phe Pro Cys Leu Gly Lys Gin 
135 140 

Glu Val Asn Val He Val Met Asn Ser Glu 
155 160 



Thr Pro Gin Asn Ala He Phe Phe Lys Thr 
170 175 



Gin Leu Ala His His His His His His 
180 185 
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<210> 24 
<211> 717 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 24 

atggctcgga gaagagcctt ccctgctttc gcgctccggc tctggagcat cctaccttgc 60 
ctgctcctgc tgctcgactg tcaacaagct gagtgtcccg gagggtgtcg aaatggaggc 120 
ttttgtaacg aaaggcgggt ctgcgagtgt ccggatgggt tctacgggcc tcactgtgag 180 
aaagccctgt gcataccccg atgtatgaac ggtggtctgt gtgtcactcc tggcttctgc 240 
atctgccccc ctggattcta cggtgtcaac tgtgacaaag caaactgctc aaccacctgc 300 
tttaatggag ggacctgctt ttacccggga aaatgtattt gccctcctgg actcgaggga 360 
gagcagtgtg aactcagcaa atgcccccaa ccctgccgaa atggaggtaa atgcattggt 420 
aaaagcaagt gtaagtgccc gaaaggttac caaggagacc tgtgctctaa gcccgtctgc 480 
gagcctggct gtggtgccca cggaacctgc cacgaaccca acaagtgcca gtgtcgagag 540 
ggctggcacg gcagacactg caataagagg tatggagcca gcctcatgca tgccccgagg 600 
ccagcaggcg ccgggctgga gcgacacacg ccttcactta aaaaggctga ggatagaagg 660 
gatccacctg aatccaatta catctggcag ctagcccatc atcatcatca tcattga 717 



<210> 25 
<211> 238 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial 
Sequence 

<400> 25 

Met Ala Arg Arg Arg Ala Phe Pro Ala Phe Ala Leu Arg Leu Trp Ser 
15 10 " 15 

lie Leu Pro Cys Leu Leu Leu Leu Leu Asp Cys Gin Gin Ala Glu Cys 
20 25 * 30 

Pro Gly Gly Cys Arg Asn Gly Gly Phe Cys Asn Glu Arg Arg Val Cys 
35 40 45 

Glu Cys Pro Asp Gly Phe Tyr Gly Pro His Cys Glu Lys Ala Leu Cys 
50 ' 55 60 

lie Pro Arg Cys Met Asn Gly Gly Leu Cys Val Thr Pro Gly Phe Cys 
65 70 75 80 



lie Cys Pro Pro Gly Phe Tyr Gly Val Asn Cys Asp Lys Ala Asn Cys 
85 90 95 
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Ser Thr Thr Cys Phe Asn 
100 



Gly Gly Thr Cys Phe Tyr Pro Gly Lys Cys 
105 110 



lie Cys Pro Pro Gly Leu 
115 



Glu Gly Glu Gin Cys Glu Leu Ser Lys Cys 
120 125 



Pro Gin Pro Cys Arg Asn Gly Gly Lys Cys lie Gly Lys Ser Lys Cys 
130 135 140 



Lys Cys Pro Lys Gly Tyr 
145 150 



Gin Gly Asp Leu Cys Ser Lys Pro Val Cys 
155 160 



Glu Pro Gly Cys Gly Ala 
165 



His Gly Thr Cys His Glu Pro Asn Lys Cys 
170 175 



Gin Cys Arg Glu Gly Trp 
180 



His Gly Arg His Cys Asn Lys Arg Tyr Gly 
185 190 



Ala Ser Leu Met His Ala 
195 



Pro Arg Pro Ala Gly Ala Gly Leu Glu Arg 
200 205 



His Thr Pro Ser Leu Lys Lys Ala Glu Asp Arg Arg Asp Pro Pro Glu 
210 215 220 



Ser Asn Tyr lie Trp Gin 
225 230 



Leu Ala His His His His His His 
235 



<210> 26 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> WIF-1 repeat 
<221> VARIANT 

<222> 2, 3,- 4-, 6, 7-, 8-, 9, 10, 12, 13,. 14, 15, 16, 18, 20, 21, 
22, 23, 24, 25, 26, 27, 29, 30, 31, 32 
<223> Xaa = Any Amino Acid 

<400> 26 

Cys Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa 

1 5 10 15 

Cys Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa 
20 25 30 



<210> 27 
<211> 36 
<212> PRT 
<213> UNKNOWN 



<220> 
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<223> Specific domain in the epidermal growth factor 
which comprises the EGF like repeat 

<221> VARIANT 

<222> 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 26, 28, 29, 30, 31, 32, 33, 34, 35 
<223> Xaa = Any Amino Acid 

<400> 27 

Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Cys Xaa Xaa 

1 5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Xaa Cys Xaa Xaa Xaa Xaa Xaa 

20 25 30 

Xaa Xaa Xaa Cys 
35 



